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SYSTEM AND METHOD FOR 
CHARACTERIZING AND SELECTING 
TECHNOLOGY TRANSITION OPTIONS 

5 BACKGROUND 

1 . Field of the Invention 

The present invention relates to a method and system for characterizing and 
selecting technology transition options. In particular, the present invention relates to a 
10 method and system for selecting transition options using techniques adapted from those 
used in financial markets. 

2. Description of the Related Art 

Increasingly, project managers and technology managers are confronted with 
difficult decisions on which technologies to use for their projects, or select as standards 
1 5 for the business. The factors for consideration have moved beyond the technical fit or 
elegance of the technology to many other dimensions -- including vendor stability, 
technology-sector volatility and programmer mind-share. 

Systems, methods and techniques are needed to support structured decision- 
making in the selection of technology migration options. 

20 

SUMMARY OF THE INVENTION 

In one aspect, the instant invention provides a system and method for structured 

development of migration options in a legacy transactional enterprise. The invention 

25 identifies components of the legacy enterprise, develops risk factors for the components 

of the legacy enterprise, identifies unmet opportunities, develops risk factors for the 

unmet opportunities, identifies potential components for the legacy enterprise, develops 
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risk factors for the potential components of the legacy enterprise, and develops the 
migration options with associated risks using at least the risk factors for the components, 
the risk factors for the unmet opportunities and the risk factors for the potential 
components. 

In this manner, the instant invention advantageously supports structured decision- 
making in the selection of technology migration options. 

The foregoing specific aspects and advantages of the invention are illustrative of 
those which can be achieved by the present invention and are not intended to be 
exhaustive or limiting of the possible advantages that can be realized. Thus, the aspects 
and advantages of this invention will be apparent from the description herein or can be 
learned from practicing the invention, both as embodied herein or as modified in view of 
any variations which may be apparent to those skilled in the art. Accordingly the present 
invention resides in the novel parts, constructions, arrangements, combinations and 
improvements herein shown and described. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing features and other aspects of the invention are explained in the 
following description taken in conjunction with the accompanying figures wherein: 

FIG. 1 illustrates an embodiment of a system according to the instant invention; 

FIG. 2 illustrates an embodiment of a method according to the instant invention; 

FIGs, 3-7 illustrate migration options in an example of the instant invention; and 

FIG. 8 illustrates a diagram of uncertainty. 

It is understood that the drawings are for illustration only and are not limiting. 
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DETAILED DESCRIPTION OF THE DRAWINGS 



The instant invention adapts certain techniques used for investment portfolio 
analysis and management to the selection of business technology investments. In a 

5 simplistic manner, it is possible to rate each technology as a buy, hold or sell. While this 
is helpful in understanding the current technology portfolio, a more systematic risk 
management and economics based approach is desirable for consideration of alternative 
technologies and migration options. This allows greater understanding and insight into 
the choices regarding technology holdings, both current and future, and management of 

1 0 the risks of this portfolio. 

The instant invention provides a general guide for decision making under 
conditions of technology uncertainty. The invention is a framework for understanding 
the total cost of ownership including the effect of uncertainty factors such as vendor risk 
and technology sector stability. The more comprehensive and realistic the budgets and 
1 5 cost drivers that are produced, the better the discussion of technology decisions with 
business managers. Additionally, in many cases it is possible to analyze quantitatively 
the cost of hedging particular technologies and pricing the "real options" in a project plan. 

A System According To The Instant Invention 

Referring to FIG. 1, an embodiment of system 100 of the instant invention 
20 includes individual components such as: central processor 102; memory 104; removable 
code storage 106; input/output 108; and fixed code storage 110. The individual 
components are interconnected by system bus 112 

A Method According To The Instant Invention 
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Referring to FIG. 2, an embodiment of a method according to the instant 
invention includes identifying components of a legacy enterprise (202); developing risk 
and success factors for those components of the legacy enterprise (204); identifying 
unmet opportunities and potential ways to address the unmet opportunities (206); 
developing risk factors, technology/business drivers and success factors for the unmet 
opportunities (208); identifying potential migration components for the legacy enterprise 
(210); developing risk factors for the potential components (212); developing migration 
options with associated risk using the risk factors from steps 204, 208 and 212 (214); and 
determining whether the option and risk are acceptable (216). If the option and risk are 
not acceptable, identifying other potential migration components for the enterprise (210), 
and if the option and risk are acceptable, selecting the migration option for the enterprise 
(218). 

These aspects of the instant invention are explained in greater detail with 
reference to FIGs. 3-7. 

Referring to FIG. 3, legacy enterprise 300 includes various individual technology 

components. These components include hardware, as well as software running on the 

hardware. An enterprise manager, faced with unmet technology opportunities to satisfy 

business needs of providing information connectivity to remote workers, considers 

potential migration options. The manager can consider a fixed site branch location 302, 

or a virtual workspace for the remote workers. With a virtual workspace, the workers 

maintain information connectivity using wireless connections 308 to hardware such as 

laptop computers 304, or personal digital assistants/pen computers 306. Connection 

between enterprise 300 and the branch location 302 can be by traditional terrestrial land- 
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line, or possibly by satellite 310. Without more information and insight, the enterprise 
manager is uncertain of the trades between performance, costs and risks for these various 
migration options. 

Referring to FIGs. 4 and 5, if the manager considers a virtual workspace, she has 
further migration options for establishing and migrating to that virtual workspace. For 
example, as illustrated in FIG. 4, the manager might consider a contract service provider 
402 for the connection between the enterprise 300 and the wireless connection 308 . 

Alternatively, referring to FIG. 5, the manager might arrange and maintain the 
connection between the enterprise 300 and the wireless connection 308, as a new part of 
the enterprise. This might require acquisition of additional hardware, hiring of people 
with the needed skills and talent, lease of communication lines, etc. 

With these two migration options, there are associated risks, costs, and cost 
uncertainty. By selecting the migration option illustrated in FIG. 4, assuming the contract 
service provider has significant experience in this area, the costs are well known, and the 
risk is relatively low. By selecting the migration option illustrated in FIG. 5, the costs 
may be lower, but there is greater uncertainty in the costs, and also greater risk. 

The enterprise manager must also consider migration to a fixed branch location, 
with the associated costs and risks. Referring to FIG. 6, one migration option includes a 
traditional terrestrial connection between enterprise 300 and branch location 302. Here, 
the system capabilities, costs and cost uncertainty are relatively known and stable. 
Alternatively, referring to FIG. 7, one migration option includes a satellite connection 
between enterprise 300 and branch location 302. Here, the system capabilities, costs and 
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cost uncertainty are also relatively known and stable. However, the migration option 
illustrated in FIG. 7 may provide for a more dependable and robust wideband connection 
between enterprise 300 and branch location 302, which may be very important if there 
are time-critical and high volume data exchange requirements. Accordingly, even if the 
5 costs for the satellite link option illustrated in FIG. 7 are higher than the costs of the 
terrestrial link option illustrated in FIG. 6, the additional performance and capability of a 
dedicated satellite link may offset the costs. 

With these various possibilities, the instant invention helps technology project 
3 managers: improve their understanding of risk for large investments while dealing with 

w 10 shifts in technology due to changes in business events; make informed choices regarding 
f: technology trade-offs; and characterize proj ect risk in a language that is shared with their 

*° business counterparts. 

0 1 From a functional standpoint, one aspect of the invention is to provide project 

2 managers with tools, thereby allowing them to do at least some of the following: identify 
1=4 1 5 and quantify the risks and uncertainties of each of the component technologies, (for 

example, my expected costs are X and my uncertainty in X is Y%); allow straightforward 
comparison of different plans in economic terms, (for example, technology component A 
is more expensive than component B when one takes into account the uncertainties); 
price optionality in the project plan, (for example, with a future decision point as an 
20 option in the project plan, what are the costs of this option and what are the benefits?); 
and facilitate construction of hedge strategies, (for example, we choose technology A but 
know it's risky; how do we hedge the risk?). 
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The instant invention uses a generic and encompassing set of costs to analyze any 
technology decision process. Included with these costs are a set of "risk attributes", 
which are designed to help the decision-maker identify the key risks associated with a 
particular decision and estimate their uncertainty about a particular cost component. In 
5 many cases, technology component descriptions will include information that can be used 
to help characterize the risk in a technology. 

The invention also provides an analytical treatment of technology decisions, 
framed in the language of real-options. Risk attributes are used to help identify areas of 
cost uncertainty. There are several different approaches to pricing the optionality in the 
1 0 decision process and hedging the uncertainty. Alternatively, hedge pricing is used as a 
way to quantify real uncertainty in a decision that might be difficult to get at from a low- 
level cost analysis. 

At a high level, the technology for a typical project/decision has three cost 
components: raw costs, compensatory costs and uncertainty costs. The raw costs are 

1 5 generally the easily identified hardware, license, development, maintenance, and other 
expenses associated with the technology. The compensatory costs are those up-front costs 
that are anticipated and cover a known deficiency in the technology. The uncertainty 
costs are funds set aside or invested appropriately in a technology or market hedge to 
cover possible over-runs. These three cost components are the basis for a methodology 

20 for pricing technology oriented proj ects, by taking into account identifiable and 

quantifiable uncertainty to enable decision makers to do as well as possible with the 
available information. 
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Part of the process of budgeting a technology project is the mapping of each cost 
and technology component onto a set of risk attributes. So, for example, in addition to 
knowing the raw costs and a reliability rating for a product, one would like to know the 
compensatory costs associated with its unreliability (e.g., support and maintenance) and 
the uncertainty in that cost estimate. These risk attributes are discussed in greater detail 
below, and are categorized as product suitability, deployability, technology sector 
stability/volatility, and vendor Risk. 

The following provides guidelines in assessing technology, a description of the 
components of the total cost of ownership, important risk dimensions for technology 
selection, and a use-case. 

Technology Assessment 

The invention starts with a definition of the problem. To develop this, the project 
manager must: provide time frames and system, organizational, and business 
characteristics that give context to the assessment; formulate an "Economic Analysis 
Question" that describes the problem they are addressing using technology; identify all 
technologies associated with the problem; and determine which technologies are key to 
future investment decisions and perform an assessment of each using a risk analysis 
template. 

Total Cost of Ownership 

The invention enumerates the cost elements which enter into a typical technology 
decision. For each of these cost elements, a projected cost, a rating, an uncertainty and 
optionally an associated cost is assigned. These cost elements include: 
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Cost of adoption - the cost of setting up the initial environment to accept major 
new technology changes. 

Cost of development - the cost of people and systems to create original source 

code. 

5 Cost of Maintenance - the cost of people and systems to provide preventative and 

incremental improvements on systems. 

Cost of Migration - the cost of turning off old systems, re-integration with 
^ dependent systems. 

DO Cost of Support - the cost of people and systems to help in the case of application 

f: 10 and system failure (fix problems) (e.g., Networks, PC's business programs). 

j! Cost of Business Use - the cost of people and resources to support business users. 

Each of these cost elements are broken out into two components, Application 
r| Delivery (AD), and Support & External components. In addition to projections for each 

^ of these cost components, a project plan also attempts to quantify the uncertainty in these 

15 projections. For example: 

Cost of Migration = $0.9M +/- 0.2$M 

Cost of Support = $ 1 .3 M (low scenario, 20% probability), $ 1 ,7M (expected 
scenario, 70%), $2.1M (high scenario, 10%) 

Cost of Maintenance = $4.1M over three years. 

20 Standard deviation is 10% first year, 20% second year, 40% third year 

Risk Dimensions 
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Associated with any technology are a number of attributes that may be 
contributing factors to the risk of using that technology and hence add uncertainty to the 
total cost of ownership. Using the invention, a project planner attempts to consider as 
many of these as possible when quantifying the uncertainty component of the core costs. 
5 For a financial services industry, the following are representative components. 

Dimensions of Risk 

For each of the following items, a rating (e.g., 1 - 5), an uncertainty and an 
associated cost is assigned. 

Product Suitability or confidence in meeting requirements. 

1 0 Product Reliability - Will the technology product provide required functions, 

consistently with limited need for correction? 

Risk of obsolescence - What is the potential of the product no longer being 
available in the marketplace? 

Feature function ability - Do the functional capabilities of the product sufficiently 
1 5 meet business requirements? 

Time on the market (counter indicator- this is not a good indicator in most cases, 
but a warning flag) 

Deployability 

Knowledge of Technology - What fraction of IT Professionals have working 
20 experience with use, application and support of specified technology, in the area of 
Application Delivery (AD) and Support? 
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Ease of deployment (Support) - Level of difficulty in rolling-out, integrating a 
technology. 

Ease of implementation (Application Delivery) - Level of difficulty of 
constructing applications using a technology? 

5 Integration risk - Probability of technology not readily integrating into current 

operating environment either due to non-conformance with standards or some form of 
instability? 

Global deployment risk - Level of difficulty in rolling-out, integrating a 
technology in multiple locations across a diverse network environment? 

10 Technology sector stability/volatility 

Rate of adoption of technology class - How quickly are firms investing in the 
technology, both across industries (# of users) and within the financial services industry 
(# of firms)? 

Rate of change of technology class - How quickly is technology changing within 
15 the class? 

Vendor Risk 

Marketshare - In a technology class, what percentage of the market does the 
Vendor control? 

Level of adoption of vendor's technology - Within industry segment, how many 
20 users of the technology exist, both across industries (# of users) and within the financial 
services industry (# of firms)? 

11 
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Change in marketshare - adoption rate - Within industry segment, at what rate are 
new users being added to the user base, both across industries (# of users) and within the 
financial services industry (# of firms)? 

Programmer mindshare - What percentage of IT professionals currently have 
5 working knowledge of the technology, in the areas of Application Delivery and Support? 

Rate of change of the product - How many product releases/updates are provided 
by Vendor annually? 

Quality of product releases - How well do releases match stated functionality i.e. 
eloquence of solution and ease of integration? 

1 0 Quality of support - How well does the vendor address problems with the 

technology? 

An Example 

At J.P. Morgan, the economic analysis question is: What is the risk of continued 
use of a particular settlement processing system, with focus on the VMS technology 
15 component? 

Using a sample of the overall risk dimensions provided by the invention, the 
example evaluates the VMS component. 

As background Information, the time frame is 1996. The VAX/VMS system is 
characterized as mature and is used for settlement processing. However, there are vendor 
20 availability and support issues, and capacity constraints. 
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The following components are identified as the key technologies: VAX; VMS 
(the area of focus); Ingres; VAX Basic; Storage / High Availability (with MTI Disk 
Controllers); AD Teams due to Custom Application build (e.g., staffing issues required to 
build a custom application, as compared to purchase of a custom application); and 
connectivity. Using this information and the instant invention, the technology manager 
assigns ratings, uncertainty and associated costs as exemplified in Table 1 below. 



Scale: 1-5 (5=good) 



Dimensions of Risk 


Rating 


Uncertainty 


Associated cost 


Product Suitability or confidence in 
meeting requirements 








• Product Reliability 


5 - good 


Low 


Cost of Support 


• Risk of obsolescence 


1 - high 


Low 


Cost of Migration 


• Feature function ability 


4 - good 


Low 


Cost of Maintenance 


Vendor Risk 








Market share (in this case: operating 
system technology- ) 








• Level of adoption of vendor's 
technology 


6% - low 






• Across industries (# of users) 


200,000 
3 - Med 


Low 


Cost of maintenance 
Support vs. AD 


• Within the financial service 
industry (# of firms) 


12 firms 
1 - Low 


Low 


Cost of support 
Support vs. AD 


Change in marketshare - adoption rate 








• Across industries 


(-) declining 


Low 




• Within the financial service 


(-) declining 


Low 


Cost of migration from current 


Programmer mindshare 








• Support 


3 - Medium 


High 


Cost of maintenance 


• AD 


N/A 


Medium 


Cost of migration from current 


Rate of change of the product 


1 - Low 


Low 


Cost of maintenance 


Quality of product releases 


5 - High 


High 


Cost of maintenance 


Quality of support 


4 -High 


Medium 


Cost of support 
Cost of migration 



Table 1 



Summary of Analysis 
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The example analysis of VMS results indicates that VMS is a reliable operating 
system that works fine in its current environment. However, there is a known risk of 
obsolescence that may lead to "knowledge of technology risk" due to an inability to retain 
the skill set. The impact of this risk will necessitate planning for migration and potential 
5 increased support costs. 

Additionally, the operating system is a technically stable product facing declining 
marketshare across all industries, and particularly in the financial industry. The decline 
further supports the necessity to plan for migration. This decline naturally leads to the 
vendor having fewer dollars to allocate towards product changes and support of the 
1 0 product. Due to the uncertainty about the Vendor's ability to manage the quality of 
future releases, the future cost of maintenance and support is uncertain and it may be 
necessary to hedge against this risk. 

The invention illustrates how one imposes a real-options analysis framework on a 
simple, one-step decision making process (this analysis can be extended to apply to 

15 multi-step processes as well, such as staged investments). The type of decision we 

examine is a fairly generic one: a selection between a software technology BrandX and 
technology BrandY, where BrandX is more expensive and BrandY is cheaper but is less 
certain. BrandX or BrandY is being chosen as a hedge/replacement for BrandZ which is 
used extensively throughout the bank. The motivation is that BrandZ is losing market 

20 share, not keeping up technically on all fronts and eventually will be a non- viable choice 
for the bank. 
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In this situation, it makes sense to consider the following strategies (many others 
are possible, of course): 

L Choose BrandX today: high cost but fairly safe 

II. Choose BrandY today: lower cost but risky 

5 IIL Stay with BrandZ for some period of time and re-evaluate later: known cost 

IV. Choose BrandY today but pay for a hedge 

Strategy III can be viewed as an example of hedging with a time-option. There 
are uncertainties associated with a particular decision and hence one delays the decision 
in order to reduce uncertainty. The expenses associated with this delay are the option 
1 0 premium one pays . 

a) Present the decision process in a simplified setting that emphasizes the real- 
option paradigm and why one purchases a time-option; 

b) Identify the sorts of uncertainty leading to this option having value; and 

c) Discuss alternative hedging possibilities. 

15 Real Option Setting 

The basic premise for this decision is that BrandX is a high cost, low-uncertainty 
choice and BrandY is a lower cost, high-uncertainty choice. We will make the 
simplification that the true cost of the BrandX decision is known exactly (out to some 
time-horizon) and (for the same time horizon) the cost of BrandY is greatly uncertain. In 
20 this model, even if the expectation of the BrandY cost is less than the BrandX cost, one 
wants to hedge against disaster - the possibility that the real costs of the BrandY decision 

15 
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are much higher than expected. This is illustrated in FIG. 8, which is a Heuristic diagram 
of BrandY uncertainty. The probability of a particular value of BrandY total cost is 
graphed as a function of cost. Very low and very high costs have low probabilities; 
moderate costs have high probabilities. E(BrandX) refers to the expected cost of the 
5 BrandX choice; E(BrandY) is the expected value of BrandY cost. The area labeled 
Brand Y disaster represents "bad" scenarios for BrandY. 

In the simplified world we are considering, it will be assumed that the costs 
associated with the BrandY decision will become certain after some period of time T. 
Therefore, we can buy a time-option by delaying our decision for the time T and paying 
10 the costs associated with this delay (the option premium). See the next section for 
examples of some of these costs. After time T, there are two likely outcomes: 

a) The costs of BrandY are still sufficiently uncertain so one is left with the earlier 
mentioned options (including rolling over the time option) 

b) If the costs of BrandY have become certain (and BrandX' s have remained 
1 5 certain) a decision between the two should be possible 

We view the option premium as a cost for making a more informed decision. If 
the situation is slow to clarify (i.e., outcome "a" above occurs several consecutive times), 
it may become clear that the cost of this insurance is too great and one decides to hedge 
in some other way, live with a risky decision, or take the safe route. 

20 Uncertainties and Associated Costs 

In Table 2, we discuss the types of uncertainty surrounding the BrandY product 

and the associated costs for a project utilizing BrandY. 
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Feature Function ability 


Cost of Development/Maintenance 
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l^U&l Ul JL/CVClUpiliCllUIVlallllvllaX 


Rate of change of product 


Cost of Maintenance 


Oiialit^/ Af nrArlnpt tpIp^icpq 

V^/U-CtiiLy C/i pjtUUU.L'l IdC^JoCO 


f^AQt AflVT flintpTiflnr'p 

VUOl WX lVJ.U.llltVlIClXl^V' 


Programmer mind share 


Cost of Migration - away from BrandY / 
Development 



Table 2 



For example, AD costs could be high if (a) BrandY is slow to add needed 
features/functionality leading to more development time, or (b) BrandY never reaches a 
critical marketshare leading to expensive AD resources. (There are clearly sub-scenarios 
5 where the costs of staying with BrandY become so high that another switch is 
necessitated.) 

Cost of Option 

Here we want to analyze the premium of the time-option, the additional costs 
incurred due to waiting. For each possible choice at the end of the period, we can 
1 0 compute the difference between total (N-year) costs if we use BrandX or BrandY starting 
today and waiting until t==T before starting with BrandX or BrandY. Some useful terms 
are provided in Table 3 below. 
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VA "CYVTA 


Known costs over next N years if we start using BrandX today (and start 
phasing out BrandZ today) discounted to decision date 


XI - t(Xl) 


Known costs over next N years if we start using BrandX in time T (and 
don't phase out BrandZ until time T) discounted to decision date. 


E(Y0) 


Expected costs over next N years if we start using BrandY today (and start 
phasing out BrandZ today) discounted to decision date 


E(YT) 


Expected costs over next N years if we start using BrandY in time T (and 
don't phase out BrandZ until time T) discounted to decision date 


PX 


Probability we choose BrandX at time T (i.e., after time T BrandY turns 
out to be more expensive than BrandX) 


PY 


Probability we choose BrandY at time x (i.e., after time T BrandX turns 
out to be more expensive than BrandY). PX + PY — 1, i.e. we will 
definitely choose BrandX or BrandY at time T. 


DX 


Cost of delaying for time T if we choose BrandX at the end of time T 


DY 


Cost of delaying for time T if we choose BrandY at the end of time T 



Table 3 



What we end up paying for the delay option will be one of the delay costs, DX or 
D Y depending on whether we choose BrandX or BrandY at time T. The expected cost of 
the delay option may be viewed as a weighted average of the two and given the 
distribution of BrandY costs, the two choices at time T can be weighted appropriately: 

Price = PX*DX + PY*DY 

18 
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In practice, of course, one ends up paying either DX or DY for the option. In 
figuring the delay costs DX and DY one might consider: 

Potential additional migration costs to BrandX or Brand Y of projects that get 
started with BrandZ 

5 Uncertainty costs surrounding BrandZ over this period - what happens if BrandZ 

goes out of business during this time 

Increases in costs of ownership for BrandX or BrandY if decision is delayed (for 
instance, increased license costs). 

We can also consider what the option should be worth on theoretical grounds. A 
10 safe decision would be to choose BrandX today. On average, the expected cost of the 
delay strategy should be the same as taking the safe choice. Formally we can express this 
as: 

E(X0) = Pricetheoretical + E(YT | YT<XT) + XT* PX 

Here E(YT | YT < XT) is the expectation of BrandY costs at time T, conditional 
15 on the (known) costs of BrandY at time T being less than the costs of BrandX. We 
cannot expect the technology market to be efficient enough that the theoretical price 
Pricetheoretical and realized costs of the delay option align precisely, but they should be 
fairly close. 

Alternative Hedging Strategies 
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If we accept the premise that the purpose of the delay strategy was to hedge 
against the possibilities of large costs arising after a choice of BrandY, it is fair to ask the 
following two questions: 

1) Is there a way to hedge part of this risk? When I hedge with an option I should 
5 be able to choose the amount of portfolio insurance I need. 

A partial hedge strategy might have been to buy a limited BrandY license and use 
it for some fraction of new projects but not all of them. Some projects would still be 
started with BrandZ. This reduces the risk of runaway BrandY costs but obviously 
entails a premium. (It may even be that this option is more valuable/costly than the delay 
10 strategy.) Another approach is to reduce the time horizon (expiration date) of the option 
so it is cheaper. This option is less valuable because it purchases a smaller reduction of 
uncertainty in the BrandY decision. 

2) Is there another way to hedge the risk? 

We could decide to go with BrandY but attempt to hedge the cost risk of BrandY 
1 5 with market strategies. The basic notion would be to buy a (market) option position with 
value that is positively correlated with these costs. For instance if the "worst-case" 
scenarios occurred with BrandY, the value of these positions would be large enough to 
recover some (all) of the migration costs. Here are some very simple examples. 

Buy puts on BrandZ. The premise here is that we are only exposed to our 
20 decision of BrandY in the scenario that BrandZ collapses. This put is a financial 
transaction on the publicly traded equity of BrandZ. 
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Buy calls on BrandX or a basket of competitors. This call is a financial 
transaction on the publicly traded equity of BrandX or the basket of competitors. 

Purchase an actual financial option on securities of a publicly company, or 
effectively purchase an option by investing in alternative technologies, such as through a 
small project. 

The market hedge approach can be used as another way of estimating the fair 
price of the time option. If one can purchase a market hedge that protects against the 
down-side risk of the decision (essentially the width of the distribution to the right of 
E(BrandX)), the price of that hedge should be comparable to the option prices determined 
in the previous section. 

Although illustrative embodiments have been described herein in detail, it should 
be noted and will be appreciated by those skilled in the art that numerous variations may 
be made within the scope of this invention without departing from the principle of this 
invention and without sacrificing its chief advantages. 

Unless otherwise specifically stated, the terms and expressions have been used 
herein as terms of description and not terms of limitation. There is no intention to use the 
terms or expressions to exclude any equivalents of features shown and described or 
portions thereof and this invention should be defined in accordance with the claims that 
follow. 
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